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[KB] h^<&< ^ftWtttfK^SSS^yT** 

(DC AM) &f£Ki-5fc»tf>i|BE[IlK* 





( 2 ) 

1 

l4ffr!f#cDg6H] 

■f • * - K*f1*li-**tfefci3v^r» (a) 

^^HlowiP^m^fy^, (b) IftlE 

I (c) flfflUfcK©4>4< ifc-ttfceilS'^-i'fr?* 
/ hy y^77^l'J;o-CPi^i-5^xi/7 p t > (d) flft 10 

| ( e) 9triE£«0'>& < t t> < b t> 1 o©jfg 
j f-7/t> (f ) «rlElft»*t»«)-»Sr|j!*U »E0 

\* <it>l'0©teilj{l4m*+y^S:*rf*jWEy7n- 

[§f^>S2] (f) aftefflRlftfttme&fi 

5, l^lE«cO*fe 0 30 

1**9 1 fcE*M>#tfc. 

[if #*g 7 ] iHEffin$isi!f n ^wt(HESfafflrott//^ 40 
m 

[fit*3S8] WEy 7a-j±A//c^-/u»5, ifSgj^tiX 
Six*:: B»#Slfcffi*©*ifc. 




ti?9-8 4 5 1 
2 

IS** 1 teEfW)**. 
[M$* 1 0 ] MG y 7n-|i^#-/UdMfflEr r '<--r 

#gi 1 \zmm<o^m 0 

[W*3il 1] «IE**tt7^-^-vffl«)#ftAS, a 
u, Co, Cr, Cu> Fe, Ni, T i w, StBtfc 

[If#^i2] frE^mtt7^-^-v^/>4< it. 10 

fci-*. If#^l OicEScO^fe, 
[ff*^l 3] fflEy ya-\$A,tZ7$-;Uj!>K &b*X 
<D<&&frbffil$.£n, ^oWE^^2/<—fe>'F^ 
bftll 0 /<— fcv hw^XSr^rtfCtS:W«ti-5, if 
1 KB*©**. 

*»6>JB7 0/-«— tV'hroftSr^tfrtSrWflkti-S. If 
#5 1 i-Etto^feo 

[tfjftJSl 5] IS*, «^,*o#, 4fcl4l4Ayfc*ffiA* 
ffiij>f.*5^-^b®KLfc JS^rfffl Lt, WE 
y ^n-tt^c^-^Sr^Er/W^iHiaS-r^ri 

W?Ufc*tfeK ±o-C» MEffi«^JR©/>*< £ *> 1 
ocDg^SftE y 7 n -ttA,^#-/w±K:#*1-5 it* 
if 1 

lif*^i 7] mm&f&&&m**yy°Ki<Difimi&M£}. 

if #S 1 trE*»*ffio 

[if*9l 8] tflE*+y7 p ##tt^«#-A'©'>4< 

t t-gB^MEx^-r^ • ^^y-v±ro^stt7^-^ 

ft. 

Iif*^l 9] «WE*«tt7^-^ + fflO*m*«, A 
u, Co, Cr, Cu, Fe. Ni, Ta, Ti, Ti 
w, IffiLfcCriCu, &£VM:tv(b<D&&.frbtj:Z> 

[if*«2i] WE*»I3gS*-vy-lr^, »Ht*«H3K 

^u--7*^?>SKSnsrtSr#®[ti-5> if*«2 0 
trE*ro*fe„ 




( 

3 

llS#Jg2 3] ME^S^f^-vyT^ ftlEI4A/fc' 
/H-/uc0Stti®O^j 1 0 y<-± >\-~jfo9 0 /<— - fe V h 

— JWUtiiMOifo 3 0 /<— ir V I- 5 0 fe V h & 
2 4 ] irEi&jIMS&JI** y^flflEhiA/fctf 

5, M*9 1 KEft©**. 

[H#fi2 6] |tTEfi«j«4**+y^o**!»^ HUE 
l4A,;fc* #-/KDf£g<Di& 5 /<—- fe v h 4 0 /*-• y 
Y<r>$mm., iif-t. L< l4ftlEI4^fc*-/v©(WS©iiSj 
1 0/-?— fev h~*b 3 0/<~ fe^ h<o#l»»:«fcg0H- 

zti^mt-rz, »** 1 fce*©**. 

[S!#E28] ifflEy 7n-IW/«#-*!)J, Pb, B 
i. In, Sn, Ag, Au, Sfctt^rix b 

1 icE«w*S. 

[H*£2 9] **!>7n-«*!itttl8 3 , C~tt2 3 

[ii*3S3o] wEy 7n-©^fy^s:iiii 5ota 

J:T?lil2»H~*S|5»IBtT5-i:S:»at+«, W#* 
1 MEft©**. 

[fS*3S3 2] SUEy 7b- • xf ? yfc. 

[»#£3 3 ] «trEJWI!W*'>fc< 1 1> 1 o<D|$$^8 
E«W.-*!*o 

[M*43 4] f^^Sr^tSXfyT-^, (a) 

^rt^fSi-sMPtfig-g-er-ra^xyyt. (b) 

14 hit 7 7 v V 7. £ ± o X± C 5 3cffi!g7J £ <fc o X f- y 
7«raBrfc«tt-J- 5^Ty7t, (c) hM/fc'fryyo 




3 ) *ft[Jf)¥9-8 4 5 1 
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-LT^yTW'M';* • =*•-*■ D Wzg-grtZx? v? 

( d ) f v T'tctyti < t is i oro^^df- ->r*»a-r 
5*T->yt££tfr. -5, BMUSifcE* 

[000 1] 

**WI4. -JRfc. 

i4, <t i ^<r>mm'& i ?v7 m *%w.mmm&% 

10 -KKE«35Srt-«i4*»-C**«iafcB8i-5 0 w©B: 
iry 7n-|4A/£#-/W&, xXftf. '>*<tt>lo 

[0 0 0 2] 

[&#©&ffi] ^flry f /M^I4, *rU*ft*©»Si: 

20 fcft ir ^ y ^te J; n^- v -fWk^m-t^> t V > o KS/JS 
L3!c#i-5 r £ C i o -C«ift©«Sr*»i-* i t Sr*i 
Siirlcio-C. 7c*s4'7'n-fer^c»Sc^ 5 ff^TV^ 

[0 0 0 3] HftK, ft?-S(Aa«ft«>ffiiBi^&«|^$ 

flv ^ n =f,^ *frtsm& ztizmmm® 

30 no fy7^ t &m%is.&wm<Di-o*tztem%i<o . 

1 $ y ^ 5 h "Ct fc#-v y 

•k^yyU-fc I C^y^Sr^-TS^-t y-1rl4, ^v 5 ^- 

y v h*«*r#1-S*«? 5*- K 
fcSStti-S (I2^©7ty7'y) „ iSfeVNT*. m 
b<DZ- K5Sr*E- Kt«Ki-5 (B3 U-</K^T-fe^^ 

40 y) . r-fe^yrow^/uro»i4, ±£ vxmgmwm 

[0004] » 1 W^/U^fc (4^-77° • W-</K0tiS^ 

X.I4C 4 (Controlled Collapse Chip Connection) ft 
4if, «7-f+ • 1f^7JV-7 (WB) fe, 
*yf-f>^ (TAB) ffi*3J:Uty^^ • •8.><f4*S? 
(SB) 8n?fcS„ 

[ooo5] mfe^^iS5$^^rv^5#<©®^p t pT*l4, — « 

50 -f5<0-e^l U^/K^/<y7--^5?Fi?-e*)5. CiX^ 




5 

itSfflMKi-^ftt-WW&^tttt. !7>fir • #>^:/ 
^ (wb) «fe-efcofco x-y^iij^vr^^^ (TA 
B) ftii, TABaws»io^wtyyi)-efc 

-k) ±^a:«*Si-so«wi2:<--«^ffifflsn*j:5 

[0 0 0 6] L^tft^fe, «B*WWMIEI»^y^*J 

±^Atii^ (I/O) **©*###fcit*U I/O 
K©WPi«r*»^i-6«af^*)6*!lfCft<, I/O 

[0 0 0 7] TW • /^ — ^BttfclJ:!), 17 ' 

-< y^«fe*3J:tfTABtfe#afflT?#ft< 46. 
[0 0 0 8] rtlb©*ftSrttffli-6»fr<0fll©#JH* 

[00 0 9] <&*>*jKW\ Wioia«*ttfc3*«*iirtB 
[ooio] r:ixfeo«l|RKH©fc»fc, fy/^- 

[0011] C 4 ^Controlled Collapse Chip 

Connect ion&H, f y^Ot? S y ^ • Jl ir±^ 

£1"5> 9^*'R. h*>"^9 (Rao R. Tummala) *5 
£tfcx~ • J. ]}-?i/x.yx*c (Eugene J. Rymasz 
ewski) Microelectronics Packaging Handbook, 36 
6-391M (1989) *Pm<DZh 0 
[00 12] C4ttI«Ktt, #-AHWIR*#?y (B 

LM) i:Pffiix6H:^«y7P-'5rtB/<y.Kt, f±A/rt: 
<Dtf—/i'<D2<><D±9ti:&&frb#tl$i$tlZ> 9 B LM 
It, Cr^TiW/iif^fi^ «^=y^4ifO 

It, »5ftS:fti:«IK-r5B^ftffA>o 

-frit, ttEffifcofc^i^/wRte, y^o-i* 
u-c^fca^ afttt, (i) iaw*«t^xo 




4) #51^9-8 4 5 1 
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B©J*£«:'h3<-t-5fc», #<fctf (i i) xXtoltm 

[0 0 13] 82Oi^/u*fcf±*(0±Ol^/u 

XH3£ (DC A) ICMLT. 9lft4)C4^0>tt/IJ*1N 
RL-O*S2o0>fflHa**a. Hi:, |g 2 <0 u-</U9 
ftE«K#trv«^A^-*-A (PTH) SEtl»cR& 
SMTttA/KoiKjSJ:9t>J«v^Jfl«^ 

ffi (SMT) 3Wtffl-C§4V\ *2t, JttfcftKl**^ 
■A (34 0t-3 8 0t) fc±0#-K<0^*W*£ 

[0 0 14] DCAO»^ja«SrTW f 5«ctt2iiD<0* 

RSJlfc* (Legg) j8WS/aP (Schrottk 

e) ^B4»flFff 4 9 6 7 9 5 0^ICfE«£ftTl^ o 
20 ±fa^fFH. C-4Srt6fflUTlHlK^y^*7U^V7 f 

[0 0 15] *iBB;A/«K:J:or*-K*fel±*ai*-Y' 

m^<n-nh1~Z>, 1 9 9 5¥2^130»7td 
V (Fallon) tt<7>*B4$WffiK*0 8/387686 
tK Tprocess for SelectiveApplication of Solder t 
30 o Circuit Packages] |C|fc^*tl"CV^S 0 Z<DjjfeX* 

it, *i»tt^Srxy yh^-K<o«»ft±^ 
C4/<^y**^ic«jlfc-t-SjE»ftfl3rte«ftp« 

[00 16] DCA (K«^<y^35SO OS^ffl«S:T 

4<^y^c4±irRit6rtT?*>s. *nos»Afc 

(Carey) tt0*B«fflF& 5 0 7 
5 9 6 5^ teXXfytf^yy (Agarwala) f(fetf>*H# 
fF^5 2 5 1 8 0 6-S-*5J:tf»5 1 3 0 7 7 9*. *5* 
40 tfi-fS* (Eiji) ffiC0#^Bg6 2-1 1 7 3 4 6-g-fl. 

[0 0 17] *S^fF^5 0 7 5 9 6 5&\*. 4 

i&y s/x>ii£ffi^^X • v y^4±® < *r75 i b^^5n5 

[0 0 18] rtSBtt»!»si»^^Jwffit!)$*i5«lRl«rlll 
50 381-5 #B$m®5 2 5 1 8 0 6 J3 <fc & 5 
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1 3 0 7 7 9*tt, 'OJ'Y&mmZWA'tZZ. ^Uo 

^ir#-^»JI8^*5^ (BLM) ©»|/^KkO|ll 
[0019] #£BB 6 2- 1 1 7 3 4 6 {£B£tt 

[0 0 2 0] W. A. (Dawson) <fi, Tlndium 

-Lead-Indium Chip JoiningJ „ I BMr^-^^ • x 

Vol, 11, No. 1 
1 , 1528H (1969^4^) teS^^f^^^ 

[0021] *»«-cr±. ^£K<£B£$#a^«j££ 
BLM) ^+^TO«fcR£LTJPv*£Jl|IM 
BLMO*#V^**JHH'C, y K#*M**ifc 

[00 2 2] ^F*&-a*ttttA/«* 9 ^<^&0>CjStt, 

4 y\ztizmzti%um*i 2 ot>-i s otx^^ l 

[0023] W*m?&'<y>r-y\z 

SJIIeik* * !) riiaot y 

[0 0 2 4] **MlwJ:ntf, wa«®@K^-K, * 
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[0025] *%w\$*tz, Hytt^fcii^u^f^y/vi 

10 [0 0 2 6] 

So 

[oo2 7l**flott(Oii!)tt, rty^y^i/ 
• *f^tt*C4fti«Ki cf^^bM^ns 

20 [0 0 2 8] #*W<Dte<0@W«U WJtt*feW:7U^5/ 

ztxhZo 

[0 0 3 0] **Woflfe<oBWll, h**oJfiS# 

[00 3 1] *%W<Dfa<DSffy&s «UMXttR;« * 
30 7^ I C?-y7±\zWttfZ>ZhXhZ> 0 
[0 0 3 2] *»W^tt<0B»tt. 

[00 3 3] **M^«fe<0BWtt, ^WOSriSASC^ 

[0 0 3 4] ^PJ^>fltL<D@M(i, ^x/n • l//<;KDl 

[0 0 3 5] 

[0036] ftttssfcii, (sb^a****^**-*-* 

(a) SSni-'>^< <r 1 o^rfflP^fp^1"o^Xiy 

(b) me»Ko/>ft< nio^snrw 

<tt)iooiWtt«tftfu WEHn«)/>ft< t 

tS^r^^ (c) WE*tE0^4< tt-«f«w@ 
so * 7* h y y^77^iaotl£«^f 




( 
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v?t, (d) i&&mm<D'p%<tt>~mzitomy*h 

§^r^h (e) |flE&C0'>fe< fc 

< fc t> i o^iwwt»-e*« u ttjE&f! p tffrefetttt 
^«rfttt1-**r*Xi, (f) WE»a«-»^-»S: 

t, (g) ^t>lo^il^jS^^^y=Sr#-r 
SWEy^n-tt^aR-^SrWi-S^M^Sr, SUE 
BHJLfcBB'^-vl-S^U ME**y:/<0'>ft< 

[0 0 3 7] LfciJot, looSfi-Ctt, **Wtt, 

/W^^KttHSi-S^ft^T/W^ ■ ^y^rSrfESJ 
£<0#85tt* (a) *Wd/>4<tt, 
lo^lnm^f^^ (b) SMB*K<0/>4< 
fc fc-«B*>*ffi±toM* < i: t> 1 o(DilMI5:#f 
U ^otftEMP^4< ifc-«£«[rE'J>*< ki> 1 
o(DftttAI^>f^ym^fyyi, (c) M 
ES«tf>'>4< £t>-«<D*ffi±fc:y Vtfyyjfrto 
TElB^-^SrSJti-S^^yyt, (d) URESIS 

M^SixfcigB^^-vSr^-fS^xy^t, (e) 
mEWE©*ft< £ fe-«*r*fc< fc t> 1 o(Dffii^tt» 
■eftSU, ^oStrEMPSrSftEI6*«'»-e3S*i-S^T 
s^fc. (f) i«WW»^-»*»*U WEEIB 
^-vw-aSrBtHS^S^ry^i:, (g) fiUEE 
ULfcBlS/^-yi:, £ 1 1 o<0(618M&&JR* 

+ y^Sr*-r5WE5 7ci-WtA/^#-^S:#i"5^< 

■mufcigB^-vw-SBteaf^s-fra^yj/yts: 

[0 0 3 8] teoflMB-ett, #*Wtt\ f/W* • 

[oo 3 9] mmxb&ktotbtiz*&9iofiWis & 

[0 0 4 0] 

jR^^w-r^aswajfe^^^w^^^siHiB^^ 
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/WKffifclMSU fllilf, EH^&ffi (SMT) 

[0 04 1] *fc, iWK^y^St^^a-^ (DC A 

M) -ftJ*> ^y^±^fiiBjRA* 

1-«£fcfc:J:o-C*?5. ftWC, Tir^yySrftjl 5 0 

rt-e, ff*u<tt**HDl*fcior2 oot;-2 2 0t; 

fy^, ff*L<tt*o|lliR*#IRlcJ:0*W*B»O 
-gBfc-rS^BWffF^ 9 9 9 6 9 9f (Christ 

[0 0 4 2] **W^*JjKH, COjSrife^jy^-^v 

rir-efcs, Jim*. :wry/, i-ftfciBi ^ 

ytr— it \*%Z 2 1"<JW< y 

[0 0 4 3] **WI±, »*ttfc, -**<D*B#Aft 
L4VSft*fcLT£**ufc. *»«»f-^^^S: 

[0 0 4 4] ^^^r— ^^^ffiOiKffiU^K7)V^i*n 

5 Q f-y^«rt*i^»^"t-5*-iryir*fc 
50 l±*tE*^Xii)o#i-S^B^4<, Ifc^otgffi 
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Xhh» tit, flfiS-Ottu ja*Sr*»»*J:Dtt>^ 
K±lf £ fc %\zmm t <om&<D*t>r) izWifty j u y h 

ftwx<Dfcjj&i&T'f?><DX\ «as»*A*^ 

[0 0 4 5] 3-1/7%®%**})^ • *-K£nKS& 
LTDCAMSr»j*Ufeft. DCAMil, ffiHSSft* 
(SMT) 7tyyyoR^U"<yH:S^t?f 

5o 10 

[004 7] EUfc^LBS (HC#*ttHC* 

0lcrtgBlHlK^^*5J;t^W^S:lfiL^ 
fctt* 5t4fettBlp 1 2#»M*fctt#ASfctt»j*3 20 

b51KT?*5o B18#-K2 5tt:, 

16^tt^o # — K2 SOiffil 4*3j:tJt]£ai 6 
©±fc*4<ttlooH2 0©JI«:»rtU «t< 
tt««^y^ri-So w(D«2 0(0f+»oi|g* % BR 

p i 2ort»ic«*s^$n, tfc#o-c*h-pn±iB 

l 4 1 6 oBB^«««j^jgttLfcftK35S»*$ix 30 
Id, m 2 0 Srft#-f5 WK:, ±®g l 4 , j£ffij| l 6 , 

T, gffa«)IslK^^->'8:««2 0rtWk^W4fetttt 

#- K 2 5 OJiffi 1 4 tmm 1 6 ©H*©±fc»J**fc 

[0 0 4 8] H2fc, _h^l 4, fcJtffcfT 

• *-/H 2£'>fc< tt 10^8^2 2^Jit?« 40 

[0 0 4 9] 0 2<£>r<D;** !l— ^W*WF*I3I8*— K 

2 5*»c^-c8 orr^ittftrti-s. *i\ sioii 

4&Mtjjfe*U ft^t'i2 0ii 6 Sr*OT«j5ft-rSa 
d (D^^Z J: 9 ft 1 2 2 2tSDbtl 
5 0 t&lM*fl-2 21*, 5tl 2«©BB««©aB«ri-S« 
tf-ett<, f-eM:^n^P2 4isj;i;2 6^ 5 o 



#M¥9-8 4 5 1 
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<DftA,f£<Dffi&i*Vi±1rZ> ? 1 frf S 0 
[0 0 5 0] fttr, BBP2 4^ctt;2 6Srje&TO2 2 

oT#-K2 5^Sfjffi{iy*fcli±®fiO^ I 0 
OC4f±^*— /U3 8ffltf>KJP2 4, *5itf*^K2 
5<DlStBW*tzft&mmz SMTgiffl^P2 6$rt 
J&-f5o S#f$K, MP 2 411, 04*3^1/06^$ 

btiZ* BBP2 6J4, r:wiH]B*-K2 5*#- 

[00 5 1 ] Set, *fl(r«6^;LfclB]K^-K2 5£l 5 

Bfcfc^SftS.fcSfc:* §BP2 4i3J:r/2 6^k*sn, 

J:U«SMT/<$/ K3 6a>l63g^SSJ-ft5o ®& 
#-K2 5<D±ffil 4^JE^J1 3 0mTt*3 0#M» 

[0 0 5 2] 4*1, HP2 4rt^2 0(OiMlt 

[0 0 5 3] ftAstt'Z-Xbs 
b - S n ii^fc^— ^ h 2 <£>® 1 6 (0±^^^T L 

SMT3^^hHP26S:ifcU f^AyfdV^yK 
3 6«t5o &l^:M«)2 0 0WiSt^ 

[0 0 5 4] 03td, '>4<tfelo^*iBttAy«»« 
3 6«rSMTV<y K«fc»J*Lfc*©, @»*-K2 5 

[0 0 5 5] H]K*-K2 5^-f-xS^® (H^rf) 

[0 0 5 6] 0411, teiB^JR^-yy^f+ttt^* 
(D C AM) 5 0Sr*-r**Mo*3g^»rffiiaS:*-ro 

0 6(1, Ba4 0A-A^jt*»rffiea-e*>So <&» 

?x (H^tiri*) SrttfflLT, 08*- K2 5 <E>3S 1 tf> 
ffil 4<0_bir-E@^ii:-r5 o 

[0 0 5 7]*V>T% COT-fcV^iJ«rff4L<li-<^ 
M^tU7P-$«o DCAM5 0»15 5TO 
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[0 0 5 8llD»W^t» ttA/«aR— ^3 8±tf>(£ 

5y/4 1 14, ttA/fctf-^S 8 k&&it 
U 13 8tt«t5«»«t5 0 

C©*iBiK*^*BB3RA»wJ:0, 08*- K2 5±tf>« 

[0 0 5 9] f^y3 0^[elK^-K2 5<0ffltf>«SS 
iJ-JhtfSrRtt, fflftS-^Sr i35S-C#Sa ftffl-etsa 

WW 4 9 9 9 6 9 9^ !J — (Christie) ftfe) 

KM^ftTV^o il7r>^ • *x$/7*-ei4, ^ 
y^3 0 coTO»±W^»iX3&5*»ft «9 r k & 

^ot^5, :o»Jh» (H^ri") f4, ££LT^ 

[0 0 6 0] 0 5 14, »Ar«#— 3 8 Ji<Dffi]K£&JR 
4 1 I C*y73 0SrleIK^-K2 

(4, BLM4 8l:l)ISn5. rtttAJREiH 3 2 14, I 

x £ fctttii & <o^&a> ft 5 e>3Ml+* r. 

imi^o l4A,fc#~^3 814, fflR£ttA/£, ffi 
■jftf±A/«* fctt C 4 fe ft * ^ e>3ft1-5„ 
£fc, tt^«#-^3 8«©W»tt, Pb, B 

i, In, Sn, Ag, Au*fctt-tfte><D<&£0>feft 

ff*U^*m», *B*4*r»*1-6 J: 5 

[0 0 6 1 ] m 6 14, l4A,fc#-/U 3 8 ±<OfiMM&Wk 
v>**y? A 1 **pf-5 I Cfy/3 0*|5]K*-K2 
5fcB£Lfc«<D, B4<0A-AOS£*BfEBI"e*S o 
*Yy^4 1f4, *ftSr!J 7o-tti*K*|W44 
3*»*U ttA/«*-^3 8 8:«E«2 0lc«^i- 
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